Treatment of hyperhomocysteinemia with folic acid and vitamins B12 and B6 attenuates thrombin generation.
The effect of homocysteine-lowering treatment on thrombin generation was investigated in 17 subjects with hyperhomocysteinemia (aged 22-60 years), 11 of whom had symptomatic atherosclerotic vascular disease. All subjects had fasting total homocysteine levels above 16 micromol/L. The formation of thrombin was assessed by measuring thrombin-antithrombin III complexes and prothrombin fragment 1+2 in peripheral venous blood and in the bleeding time blood collected at 30-second intervals from skin incisions on a forearm. All the tests were performed before and after an 8-week treatment with folic acid p.o. 5 mg/day, vitamin B6 p.o. 300 mg/day, and vitamin B12 i.m. 1000 microg given on a weekly basis. Following the 8-week therapy, the median plasma homocysteine concentration became significantly reduced from 20 to 10 micromol/L, while plasma levels of fibrinogen, prothrombin, and antithrombin III as well as activity of protein C, S, and factor VII showed no changes. Vitamin treatment was associated with a significant fall in thrombin-antithrombin III complexes and prothrombin fragment 1+2 concentrations in peripheral venous blood. Bleeding time became prolonged by about 60 seconds. At sites of hemostatic plug formation, plasma concentrations of both thrombin markers significantly decreased. Compared with pretreatment values, significantly less thrombin was produced during the first 3 minutes of bleeding after homocysteine-lowering therapy. In subjects with hyperhomocysteinemia a reduction of plasma fasting homocysteine concentration by folic acid and vitamins B12 and B6 administration is associated with attenuation of thrombin generation both in peripheral blood and at sites of hemostatic plug formation.